The correlation functions of the transmission coefficients for scalar wave propagation through disordered media are calculated by use of both diagrammatic techniques and numerical simulations. The calculation is valid in the diff'usive regime: multiple elastic scattering with negligible absorption or inelastic scattering and a scattering length much longer than the wavelength. In addition to the familiar large local intensity fluctuations we find a novel memory eA'ect and long-range correlations in the transmission coefficients which decay to a positive background value. Implications for light-scattering experiments are discussed. 
F~(x) =x2/sinh x, and
Note that since kl»1 implies g»1, the three terms in Eq. (2) are arranged in decreasing order in magnitude.
The above results are derived from the simplest two diffusion diagrams, Fig. 1(b) (C(') Because the correlation is uniform, it is quite subtle to detect. In each sample it just causes a shift in the background, i.e. , the spatially averaged intensity of each speckle pattern is always a little brighter or darker than the total intensity averaged over many samples, and the crucial point is that these fluctuations are not decreased by averaging over a larger and larger spatial region in each pattern. It is this "infinite-range" correlation that leads to the "universal conductance fluctuations. 
